This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original docimients submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SroES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Inventors: Wood et al. 
Serial No. 09/813858 

Appendix 

See Substitute Formal Drawings 
See Duplicate IDS 



PATENT APPLICATION 

Navy Case No. 79,849 



11 



40 




FIG. 1 




LOG FREQUENCY (arbitrary units) 

FIG. 2 



= > -100 ps 



CREATION OF THE 
"FIREBALL" BY THE 
INITIAL PHOTON 



ENERGY 

HOMOGENIZATION 
WITH "HOT ELECTRONS" 



SIGNAL ONSET 



10 ns 



SIGNAL COMPLETE 



= > -100 lis 



1|js 



ENERGY TRANSFER TO 
PHONONS AND OUTFLOW 
THROUGH 

KAPITZA BOUNDARY 



DEVICE IS REST 
FOR 

A NEW PHOTON 



FIG. 3 



g 70 \ 



C/5 



60 



50 



40 



30 



20 



I O 



0.01 



{U.Ce)B6 



B 




0.03 



0.1 



0.3 



o LaBg 

« 0.25 at %Ce 

* 0.5 at % Ce 

• 1 at%Ce 

a 2 at%Ce 



oocoo 



<xr^a en 



3 10 
T/K 



F/C. 4o 




FIG. 5 





so 



FIG. 6a 



TO SQUID 




FIG. 6b 




FIG. 7 



f 







1 _4.. J 


INPUT 












1 










































<_.. 


-REF 


ERI 


EN( 
































J. 






- 


































,1 















Ch 1 lO.OmV \ Ch2 1.00VQ M 200ns CHI r 2.6mv 

F/G. 8a 













1 1 




















































SIGNAL 









































































Ch1 lO.OmVQ Ch2 sOOmV M 200ns Ch1 S 5.2mV 



F/6. db 



CO 

o 

_1 
O 
O 





. DIGITAL 
PROCESSING 

ADC/MCA 
















ROOM 
TEMP. 
ELECTRONICS 








> 


















SUPERCON- 
DUCTING 
ELECTRONICS 
















DETECTOR 
UNIT 







d 



PHOTONS 



Tj (hot) 



VOLTAGE 



r 

/ / HOT REGION 



5IO 



/ / 
/ / 




COLD region/ / 



T-, (cold) 



V 



520 



500 



FIG, lO 



612 
VOLTAGE 



FIG . I la 



OO-o)? 





FIG. 13 



- 














■ " ■ 


• 






^ J 

^ - 










• 




rv 










j ' '. 

i 




( 
1 






: ^ 






1 1 ♦ ♦■ 




— /- 




• • 
1 










• 

• 
■ 






tr 











t I 



Iff! 



< 



TIME 



lOns 



F/G. 14 



450. 



440 



430 



420 



460 



■ V 

FIG. 15 



Sheet 1 of 2 



>T0-1449 

(modified); 

INFORMATION DISCLOSURE CITATION 



Atty. Docket No. 

79, 849 



Serial No, 

Not yet assigned 



Applicant Armen M. Gulian et al 



Filing Date 

March 22, 2001 



Group 



U.S. PATENT DOCUMENTS 



Exr Int* 


Document No. 


Date 


Name 


Class 


Subcl 


F . Date 




5, 880,46,8 


03/99 


Irwin et al . 


2 50 


336.2 






























































































































r 
























































































FOREIGN PATENT DOCUMENTS 




Document No . 


Date 


Country 


Class 


Subcl 


Trans la 































OTHER DOCUMENTS ( Including ■ Author , Title, Date Pertinent Pages, Etc.. 




D. Van Vechten, K. Wood, G. Fritz, J. Horwitz, A. Gyulamiryan, A. 
Kuzanyan, V. Vartanyan, A. Gulian, "Imaging Detectors based on 
Anisotropic Thermoelastici ty " , Nuclear Instruments and Methods in 
Physics A 444 (2000) 42-45. Publication date April 11, 2000 



D. Van Vechten, K. Wood, G. Fritz, A. Gyulamiryan, V. Nikogosyan, 
N. Giordano, T. Jacobs, A. Gulian, "Thermoelectric Single Photon 
Detectors: Isotropic Seebeck Sensors" IEEE 18"^ International 
Conference on Thermoelectrics (1999) , pp 478-480 . 



A.M. Gulian, D. Van Vechten, K.S. Wood, G.G. Fritz,. J. Horwitz, 
M.S. Osofsky, J.M. Pond, S.B. Qadri, R.M. Stroud, J.B. Thrasher, V. 
Vartanyan, A.S. Kuzanyan, V.R. Nikogosyan, A.L. Gyulamiryan, 
"Imaging Detectors based on the Response of Anisotropic Layered 
Materials", IEEE Transactions on .Applied Superconductivity, Vol 9, 
No. 2, June 1999, pp. 3194-3197. " 



G.G. Fritz, K.S. Wood, D. Van Vechten, A.L; Gyulamiryan, A.S. 

Kuzanyan, N. Giordano', T.M. Jacobs, H.-D. Wu, J.S. Horwitz, 

A.M. Gulian, '^Thermoelectric Single-Photong Detectors for X-ray/UV 

Radiation", X-Ray and Gamma Ray Instrumentation for Astronomy 

XI, K.A. Flanagan, O.H.W. Siegmund, eds . , Proc. SPIE Vol 4140 (Aug. 

2000), 459-469. * ^ . 



E.V, Osipov, A. Aulas, "Nature of Thermoelectric Ani sot ropy, in 
Semiconductors at the lower temperatures'" , IEEE 16*"^ International 
Conference* on Thermoelectrics (1997)- . • 



A. J.. Miller, B. . Cabrera, R.M.. , Clarke, E . : Figueroa-Fleliciano, S. 
Nam, R.W. Roman i , "Transition Edge Sensors as Single Photon 
Detectors", IEEE Transactions ' on Applied Superconductivity, Vol 9, 
No. 2, June 1999, pp. 4205-42 08. . • 



K.D. Irwin, S.W. Nam, B. Cabrera, B. Chugg, G.S. Park, R.P. Welty, 
J.M. Martinis „"A Self -Biasing Cryogenic Particle Detector 
Utilizing Electrothermal Feedback and a SQUID Readout" , IEEE 
Transactions on Applied Superconductivity, Vol 5, No. 2, June 
1995, pp. 2690-2693. ' ' ■ - 



Examiner 



Date considered • 



'Examiner: Iniciai if citation considered, whether or not citation is in, conformance with MPEP 609; Draw line through citation if 
not in conformance and not considered. Include copy of this form with next conmini treat ion to applicant. , 



2 




PTO-1449 

modified) 

INFORMATION DISCLOSURE CITATION 



Sheet 1 of 2 



Acty. Docket No. 

79,849 



Serial No, 

Not yet assianer 



Applicant Armen M. Gulian et al 



Filing Date 

March 22, 2001 



Group 



U.S. PATENT DOCUMENTS 



Exr Int* 



Document No , 



Date 



Name 



Class 



Subcl 



Datt 



5, 880,468 



03/99 



Irwin, et al 



250 



336.2 



FOREIGN PATENT DOCUMENTS 





Document No. 


Date 


Country 


Class 


Subcl 


Transl< 































OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.) 



D. Van Vechten, K. Wood, G. Fritz, J. Horwitz, A. Gyulamiryan, A. 
Kuzanyan, V. Vartanyan, A. Gulian, "Imaging Detectors based on 
Anisotropic Thermoelasticity" , Nuclear Instalments and Methods in 
Physics A 444 (2000) 42-45. Publication date April 11, 2000 

D. Van Vechten, K. Wood, G. Fritz, A. Gyulamiryan, V. Nikogosyan, 





N. Giordano-,- T! Jacobs, A. Gulian, ''Thermoelectric Single Photon 
Detectors: Isotropic Seebeck Sensors" IEEE 18^^ International' 
Conference on Thermoelectrics (1999), pp 478-480. 




A.M. Gulian, D. Van Vechten, K.S. Wood, G.G. Fritz, J. Horwitz, 
M.S. Osof sky, ' J.M. Pond, S.B, Qadri, R.M. Stroud, J.B. Thrasher, V 
Vartanyan, A.S. Kuzanyan, V. R. . Nikogosyan, A.L. Gyulamiryan, 
"Imaging Detectors based on the Response of Anisotropic Layered 
Materials", IEEE Transactions on Applied Superconductivity, Vol 9 
No 2 June IQQQ nn 3194-3197 




G.G. Fritz, K.S. Wood; D Van Vechten, A.L. Gyulamiryan, A.S. 

Kuzanyan, N. Giordano, T.M. Jacobs, H.-D. Wu, J.S. Horwit:^, . 

A.M. Gulian, "Thermoelectric Single-Photong Detectors for X-ray/U 

Kaaiacion , a— Kay ano Cjamina rcay iiitocj_uiutixiuciux^-fii i\i=>\^^KJxi^m^ 

XI, K.A. Flanagan, O.H.W. Siegmund, eds.', Proc. SPIE Vol '41'4'0 (Aug 

2000) , 459-469 . 




E.V. Osipov, A. Aulas, "Nature of Thermoelectric Anisotropy in 
Semiconductors at .the lower temperatures", IEEE 16''^ International 

v^oni. er c;in-,c: on i nex iiio e j. e u L.ixt-ovj.;7j/; 




21 .T Ml 1 1 #=1^ ' p^^'hr-o-r;:; . P M PlaTke E FicTLieroa— Flel icianO , ' S*. 
Nam, R.W. Romani, "Transition Edge Sensors as Single Photon 
Detectors", IEEE Transactions on Applied Superconductivity, Vol 9 
xsjo . z , u line x j y y , pp .^^zuo^zuo. 




K.D. Irwin, S.W. Nam, B. Cabrera, B. Chugg, G.S. Park, R.P. Welty 
J.M. Martinis „"A Self -Biasing Cryogenic Particle Detector 
Utilizing Electrothermal Feedback and a SQUID Readout" , IEEE 
Transactions on Applied Superconductivity, Vol 5, No. 2, June 
1995, pp. 2690-2693. 










Examiner 


1 Date considered 


•Examiner: Initial it citation considered, whether or not citation ia in conformance with HPEP 609; Draw line through citation if 




2 



